Objective: To analyze the sociodemographic and clinical factors related to anxiety in patients with major depressive disorder (MDD). Methods: This study involved a secondary analysis of data obtained from the Diagnostic Assessment Service for People with Bipolar Disorders in China (DASP), which was initiated by the Chinese Society of Psychiatry (CSP) and conducted from September 1, 2010 to February 28, 2011. Based on the presence or absence of anxiety-related characteristics, 1,178 MDD patients were classified as suffering from anxious depression (n=915) or non-anxious depression (n=263), respectively. Results: Compared with the non-anxious group, the anxious-depression group had an older age at onset (t=−4.39, p＜0.001), were older (t=−4.69, p＜0.001), reported more lifetime depressive episodes (z=−3.24, p=0.001), were more likely to experience seasonal depressive episodes (χ 2 =6.896, p=0.009) and depressive episodes following stressful life events (χ 2 =59.350, p ＜0.001), and were more likely to have a family history of psychiatric disorders (χ 2 =6.091, p=0.014). Their positive and total scores on the Mood Disorder Questionnaire (MDQ) and the 32-item Hypomania Checklist (HCL-32) (p＜0.05) were also lower. The logistic regression analysis indicated that age (odds ratio [OR]=1.03, p＜0.001), a lower total MDQ score (OR=0.94, p=0.011), depressive episodes following stressful life events (OR=3.04, p＜0.001), and seasonal depressive episodes (OR=1.75, p=0.039) were significantly associated with anxious depression. Conclusion: These findings indicate that older age, fewer subclinical bipolar features, an increased number of depressive episodes following stressful life events, and seasonal depressive episodes may be risk factors for anxiety-related characteristics in patients with MDD.
INTRODUCTION
Major depressive disorder (MDD) is a highly prevalent psychological condition associated with high levels of disability, morbidity, and mortality. The Global Burden of Disease study indicated that depression had the third greatest impact on disability-adjusted life-years (DALYs) in Europe and the greatest impact of all physical and men-tal diseases in the Americas. 1) Comorbid anxiety symptoms or anxiety disorders are common in patients with MDD, and it has been reported that these disorders may share a common underlying pathophysiology. 2) Anxious depression has been defined as either MDD with high levels of anxiety symptoms (dimensional approach) or as MDD with comorbid/concurrent anxiety disorders (syndromal approach). 3) The Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study found that 46.0-53.2% of participants met criteria for a diagnosis of anxious depression. 3, 4) In China, Shi et al. 5) found that 68.9% of 508 MDD patients in 15 psychiatric hospitals and clinics suffered from co-morbid anxiety disorders. These previous studies employed a dimensional assessment approach to define anxious depression, using an anxiety/somatization factor score ≥7 on the 17-item Hamilton Depression Rating Scale (HAMD-17) 6) as the cut-off point.
Recent studies have reported that patients with anxious depression exhibited more severe depression, [7] [8] [9] an increased incidence of suicidal thoughts and behavior, 7, 10, 11) a poorer quality of life, and greater functional impairment than those with non-anxious depression. 4, 7, 12) Studies focused on the treatment of individuals with MDD have demonstrated that comorbid anxiety is associated with a poorer response to antidepressants, 8, 10, 13) a lower remission rate, 13) an increased likelihood of adverse effects during treatment, 13) and an increased rate of recurrence. 14) These differences imply that MDD with comorbid anxiety-related characteristics is a more severe form of MDD than MDD alone. Assessment of the anxiety-related characteristics of patients with MDD may be important for the determination of treatment strategies. Few studies have investigated the differences between Chinese patients with MDD with and without anxious characteristics 5, 7, 13) ; the extant studies have several limitations, such as the use of a single study site and a small sample. Thus, their results are not generalizable to the Chinese population.
This study aimed to (1) examine the distinctive sociodemographic and clinical characteristics of patients with anxious versus non-anxious depression, and (2) identify the sociodemographic and clinical characteristics associated with the anxiety-related characteristics of patients with MDD patients.
METHODS

Subjects
Data were obtained from the Diagnostic Assessment Service for People with Bipolar Disorders in China (DASP), which was initiated by the Chinese Society of Psychiatry (CSP); the study involved patients in 13 major psychiatric hospitals or the psychiatric units of general hospitals, and was conducted from September 1, 2010 to February 28, 2011. Patients aged 16-65 years old with a diagnosis of MDD based on the Diagnostic and Statistical Manual of Mental Disorders 4th edition (DSM-IV) criteria were recruited from the inpatient and outpatient services of 13 major psychiatric hospitals or psychiatric units of general hospitals. All participants were informed of the purpose of the study and provided written consent or verbally agreed to participate; appropriate consent was pro-vided by guardians for participants younger than 18 years of age. The exclusion criteria were as follows: 1) a history of or ongoing significant medical or neurological conditions, 2) depressive disorders secondary to a general medical or neurological condition, 3) a previous diagnosis of bipolar disorder, or 4) treatment with electroconvulsive therapy (ECT) within 1 month prior to the study screening. This study protocol was approved by the Ethics Committees of all participating centers.
Instruments
The diagnostic assessment of MDD was conducted with the Chinese version of the Mini-International Neuropsychiatric Interview (MINI), version 5.0. 15, 16) Inor outpatients with a diagnosis of MDD who satisfied the study criteria were invited to participate. All research team members were qualified psychiatrists. Patients' basic sociodemographic and clinical data were collected during a clinical interview based on a questionnaire designed for the study; these data were supplemented by a review of medical records, including age at onset, age, educational level, work status, family history of psychiatric disorders, and the presence or absence of frequent depressive episodes, psychotic symptoms, suicidal ideation, and suicide attempts. Frequent depressive episodes were defined as more than four depressive episodes during the previous year. 17) MDD patients who experienced one of the anxiety-related characteristics, including excessive worry, anxiety, tension, fearfulness, and fear of loss of control or that bad things will occur were defined as suffering from anxious depression.
The Mood Disorder Questionnaire (MDQ) and the 32-item Hypomania Checklist (HCL-32) are self-administered questionnaires used to identify hypomanic symptoms in patients with MDD. 18, 19) The MDQ consists of 13 items, and the HCL-32 addresses 32 hypomanic symptoms. The questionnaires require yes/no answers, and positive answers are summed to determine the total score. The two tools have been validated in China. Patients with a total MDQ score greater than or equal to 7 were identified as potentially suffering from bipolar disorder (BD), 20) whereas patients with a total HCL-32 score greater than or equal to 13 were identified as potentially suffering from BD. 20) Prior to the study, all 13 raters were trained to use the MINI with a sample of 20 patients with MDD. The kappa values of each rater were higher than 0.85. The same raters evaluated the same group of patients throughout the study when possible.
Statistical Analysis
The data were analyzed using SAS 9.1 software (SAS Inc., Cary, NC, USA). Descriptive statistics were used to describe patients' sociodemographic characteristics. Comparisons of the sociodemographic and clinical characteristics or the anxious-depression and non-anxious-depression groups were performed using independent-sample t-tests or Mann-Whitney U-tests for continuous data and chi-square tests for categorical data. Multiple logistic regression analysis was used to identify factors associated with the anxious characteristics of MDD patients. Anxiety-related characteristics were treated as dependent variables, whereas sociodemographic and clinical characteristics were treated as independent variables. Statistical significance was set at p＜0.05 (two-tailed).
RESULTS
A total of 1,757 patients diagnosed with MDD were invited to participate in the study. Of these patients, 270 (15.4%) refused or failed to complete the interview, and 309 (17.6%) patients satisfied the DSM-IV criteria for BD based on the MINI. Ultimately, 1,178 (67.0%) patients were included in the present analyses. These patients were placed into the anxious-depression (n=915, 77.7%) or non-anxious-depression (n=263, 22.3%) group according to the presence of anxiety-related characteristics. Table 1 presents the sociodemographic and clinical characteristics of the anxious-depression and non-anxious-depression groups. Compared with patients with non-anxious depression, those with anxious depression were older (t=−4.69, p＜0.001), were older at the onset of the first depressive episode (t=−4.39, p＜0.001), had experienced more lifetime depressive episodes (z=−3.24, p=0.001), were more likely to suffer from depressive episodes following stressful life events (χ 2 =59.350, p＜0.001) and from seasonal depressive episodes (χ 2 =6.896, p=0.009), and were more likely to have a family history of psychiatric disorders (χ 2 =6.091, p=0.014); they also had lower positive and total MDQ and HCL-32 scores (p＜0.05). The positive and total MDQ and HCL-32 scores in the non-anxious-depression group were higher than those in the anxious group (χ 2 =7.283, p=0.007; t=2.848, p=0.004; χ 2 =4.180, p=0.015; and t=2.311, p=0.021, respectively). There were no significant differences between the groups regarding gender, marital status, work status, or education level.
A stepwise logistic regression analysis demonstrated that older age (β=0.02, OR=1.03, p＜0.001), a lower total MDQ score (β=−0.07, OR=0.94, p=0.011), depressive episodes following stressful life events (β=1.11, OR=3.04, p＜0.001), and an increased number of seasonal depressive episodes (β=0.56, OR=1.75, p=0.039) were associated with comorbid anxiety-related characteristics in patients with MDD ( Table 2 ).
DISCUSSION
To the best of our knowledge, this study is the first large-scale, multicenter study to examine the distinctive sociodemographic and clinical characteristics of anxious versus non-anxious depressed patients in China. We found that 77.7% of the MDD patients exhibited anxiety-related characteristics, which is consistent with previous results in China.
5) The logistic model identified older age, a lower total MDQ score, depressive episodes following stressful life events, and seasonal depressive episodes as risk factors for comorbid anxiety.
Previous research has demonstrated that patients with anxious depression were more likely to be older than patients with non-anxious depression. 3, 7, 8) In our study, patients with anxious depression were significantly older than those with non-anxious depression (41.5 vs. 37.3 years) according to multivariate analyses. Patients with anxious depression also experienced more lifetime depressive episodes, which is consistent with previous studies showing that such patients were more likely to experience recurrences. 11) Magnusson 21) reported that approximately 10-20% of major depressive episodes had seasonal characteristics. The rate of 11.4% found by our study is consistent with this previous result, and patients with anxious depression were more likely to have seasonal depressive episodes (12.7 vs. 6.8%). Researchers in Norway who examined 60,995 participants reported that the high-est rate of comorbid depression and anxiety occurred in the spring (April, May) and October. 22) Therefore, medical histories should include questions about whether depressive episodes have seasonal characteristics.
Although differences between groups with respect to a family history of psychiatric disorders were evident in the univariate analysis, these differences were not observed in the multivariate analysis. This finding is consistent with previous studies. 11, 13) However, another study found that the parents of patients with anxious depression had a broader range of psychiatric disorders, including anxiety, depressive disorders and mania, whereas the parents of patients with non-anxious depression were more likely to have only major depression or depression comorbid anxiety disorder. 9) Future research should examine family histories of various kinds of psychological disorders.
One retrospective study reported that the diagnosis of 21% of patients with an initial diagnosis of depressive disorder was changed to other psychiatric diagnoses after 2 years. 23) Several studies have indicated that bipolar features could be identified in approximately one-quarter of patients diagnosed with MDD. [24] [25] [26] The DASP project excluded 309 cases (20.8%) diagnosed with BP, whereas the 1,178 participants included a subgroup of patients with positive total HCL-32 or MDQ scores. The positive rate in the non-anxious-depression group was higher than that in the anxious-depression group, indicating that patients with non-anxious depression were more likely to have subclinical bipolar features. However, a previous study reported that many patients diagnosed with unipolar depression may have undiagnosed BP-related comorbid anxiety-related conditions. 27) Despite the different results, it is important to address the possibility of manic episodes in the course of MDD treatment, regardless of whether there are comorbid anxiety symptoms.
Several research studies have demonstrated that patients with anxious depression were more likely to experience suicidal ideation or attempt suicide than non-anxious depression group. 10, 11, 28) In our study, the rates of suicidal ideation or attempts in the anxious-depression group were higher than those in the non-anxious group; however, there was no significant difference between the two groups in this regard, which is consistent with the results reported by Shi et al. 5) However, suicidal ideation is closely related to suicidal behavior, 29) and the rates of suicidal ideation in the two groups were higher than 50%; thus, suicidal ideation and suicide attempts should be examined in clinical practice.
A previous study indicated that patients with anxious depression were more likely to be female, have less formal education, and be unemployed. 3) Other studies have demonstrated that patients with anxious depression were likely to exhibit melancholic features. 7, 8) However, in our study, no significant differences between the subjects with anxious and non-anxious depression were identified regarding gender, educational level, work status, or comorbid melancholic features. These discrepancies may be explained by cultural differences.
There are several limitations of this study that should be considered when interpreting the results and recommendations. First, no standardized rating scale was used to measure the characteristics of anxiety, but use of such a scale may have provided a more accurate diagnostic picture. Some studies have used the Hamilton Rating Scale for Depression (HAMD) 7, 8) ; however, this scale includes only a few items related to anxiety symptoms, and it ignores the subjective feelings of patients. Second, several important variables were not investigated, such as comorbid obsessive-compulsive symptoms, comorbid substance abuse or dependence, and overall functioning. Third, some patients may exhibit manic symptoms and be diagnosed with bipolar disorder in the future. Fourth, our use of a cross-sectional approach allowed investigation only of risk factors related to previous experiences with anxiety, and we cannot confidently use these risk factors to predict such experiences in the future. Fifth, the data related to the age of onset and lifetime depressive episodes were retrospectively collected; thus, memory bias may have affected the main findings.
In conclusion, we demonstrated that patients with anxious depression had an older age of onset, were older, experienced more lifetime depressive episodes, reported fewer subclinical bipolar features, suffered from more seasonal depressive episodes and an increased number of depressive episodes following stressful life events, and were more likely to have a family history of psychiatric disorders. Risk factors, including older age, fewer subclinical bipolar features, depressive episodes following stressful life events, and an increased number of seasonal depressive episodes, were associated with comorbid anxiety-related characteristics accompanying MDD. To improve the treatment and quality of life of these patients, clinicians should attempt to recognize these risk factors early and select treatment strategies accordingly.
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